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Abstract of JP2000212212 

PROBLEM TO BE SOLVED: To obtain an ethylene trimerization catalyst used to produce 1-hexene 
from ethylene in high selectivity at good efficiency by using at least three components of a chromium 
complex coordinated with neutral polydentate ligands, an alkyl metal compound, and a modified clay 
mineral. SOLUTION: The chromium complex used is desirably a complex represented by the formula: 
ACrBn (wherein A is a neutral polydentate ligand; (n) is 1-3; and B is desirably a carbonyl, a 1-1 0C 
hydrocarbon group, a halogen, an amino, or a thioalkoxide. The neutral polydentate ligand is desirably 
the one having a tripod structure. The modified clay compound is desirably the reaction product of a 
clay mineral with at least one salt selected from among a protonate of an amine compound, a 
protonate of a phosphine compound, a phosphonium salt, an oxonium salt, a sulfonium salt, a 
carbonium salt, a silver salt, and a ferrocenium salt. 
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too 09 j ;;ta±^iiii. -mztrAmA* 
ytistSM ltts a EEftt 7*3 ->> 
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tf* (2-x*rt^*i/A0 rsy«»«. v*9+fr 
75ya»a. y'T^yrsy&gtiL iWS/*75 
ya^a. ^Th7T^7Sya^. ^a^t^ 

^7SyffilKS. ^^^T^75y*S®JS, 
^/1^7SyJ§Sa. N-^^y^nA,df^7 5y^ 
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nsET-'J^ttUtt, 3-TotTxyyaBaL 4- 
7"n*7xyyjBMtt, o-7xyyyii®ts s m-7 
xyy'yigKig, P-7xyy'yjgl8g, o-7z^ 
y'yJgK*g. m-7***y'yJgIUS, p-7x*fy 

>tmt&. i~7^y-fy^v-yUW&. 2-7577 
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^;U-m-h;Wy'yaiSffl, N-^A—p-WH 
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xf^-m-h/WyVfiga, N-xf-^-p- Wl^ 

w^yfiSJg, n-7'J*-o-hm yytSffiffi, n 

-7U;l~m-h;Wy"y^ig|fS. N-7U/P-p-h 

>v4 : Jyim&. N-rotr^-o-h/wyyiSii 

iS, N-7'ntTA— m-h/WyyiSffiig, N-7'ob' 
yu-p-WMy'ySIHS, n, 2, 3-bV*+fr7 
xyyffifffi, N, 2, 4-hy^f-^7xyySSS 
N, 2, 5-hy>^V7xyyJgSSS, N , 2, 

6- hy^f-/P7-yy*si!iS. n, 3, 

ATxyyfflBH, N. 3, 5 - b y * fvl^x y yfi 
Ktg. N-^^-2-xf-;P7xyyffl»e. N ;* 
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ATSyfflKffi, MJ7x-A-7SyaiB, N. N- 
o-yMVYSmk. N, N-yV-f-A-- 
m~WHy>Sii. N. N - y'7 f-A— p-Y )V4 

-Jywm^ n, n, 2, 3-rb7^^7xyyiS 
BS& N, N , 2. 4-f h9>^rxyy««B, 
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-rN^f-ATxyyfflftffl. N, N-y'7f-A—2 
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y^lsm, n , N-y'^-f;k-4-t-7f-^7xyy 
fSKiS, n, N-y^f-^-2, 6-y'x^/yrxyy 
ttMH. N. N-y'^f-/>-2— <V7nf^-6-X 
^TxyyJBlBB, N , N~y'^f-;k-2-^nn7 
xyy^gtJS, N, N-^f*-3-?Dn7=yy 

asas. n, N-^f-^-4-^oo7xyyggj 

(S, N , N-i^tf-^- 2-7"n*7xy y^SJfS, 
N, N-y*^f-;k-3-7'D ; &7xyy)S^}a, N, N 
-^^i/-4-7n : &7xyy^gss, n, N-y".* 

f/V-o-7Xyy>M, N, N-y'^^-m- 

7xyy'y^K^ s n, N-yV-f-^-p -7xyy> 
)!SKJS, N , N-y'^f->t--o-7x*f-yyigI!jE, 
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xf-^^y-^i^o^-f HWPtf^S. ^/W? 

■fcLTtt, WfcHg3*«i0tt?tt&^. Hitf, 
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lifrfe. 7Syft£fo«7*nbygaB##£L<ffl^S> 

[0016] #»«(cffl^« 3E«Hfi±^-&*tt. Hirta^ 
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- yV f-^tf T 5 Vm<0 7 5 FDR „ y* <tt\,z.)Vfr 
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7$y\ x?-;i/r$y, 7^7 ay. s-yf-jt-rs 
y, t-7>/vr$y, ^^rsv, 

3-7Syvr:?y, 1, 5 

- ^ f-rt'M- y/V-7 s y , 1 - * f-^r^/v-r 5 
y. ^f-A-rsy, t-iT^^rsy, yrywrs 
y, fy/i'Tsy, , ?yfyji'75y, Ffy/Prs 
y, f Ut y/P7sy. l — rVy-ry/vTs.y. ^y 
^r'y^rsy, l—N^fy^ray. *?*-fy 
>vrs.y, ^-w^rsy, y^nM^rsx y 
^o'vrf-^TSy, y^o^f-y^c-f/ursy. 2 

y/vrsy, 2, s-^f^^nM^rsy. 
y^nKr'y^rsy. 2- ( 1 -y^n-v**-^) 

Dl. y^f-yPTsy, y'xf-;pr$y, yyf-^rs 
y„ N-^/Wfy^rsv. yv*y/w$y. t* 
x <2-xf-»N*y/» rsy. yt^krsy, 
y'r'y^7$y, yH-ry^rsy. yxN^r'y^T* 
sy. y^wy^rsy. y^^fy/kTsy, 
ytwn/rsy,. N-^^y^n^y^rsy, 
N-xf-^y^oA.dr^7$y. n— - fyrtJtr^y 
^n^^rsy. N-t-yf-zi/y^n^y^r 
sy, N-ry^y^o^y/i'r5y»«Wffi(K2« 
rsyl, n, N-y^f-^7*f-;>75y, n, N-y 
^/i^y^rsy. n, N-y^tf-;^^f-;vrs 
y, n, N-y^-f^y-fyvwrsy, n, N-y^t 
•f-;n<7-*y^rsy. n, N-y^/w^f y/^r 

£y, N, N-y^f-;kN^E-9-ry^75y. N, N- 

/l-75y, N, N-^/f^MWSy, N, N 
-yHryJM'f , /l'7Sy» n, N-yrf^ry^ 
^75 y. N, N-yMtf^Wf^TSy, 

n. N-yt^?f^ww5>, n, N-y^-y 
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?f^f-^7 5y. bU-f VfWS>. MJKf^ 
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N - y'x^/l^y 9X3^ is>VT S y SftfDfllKfBj 3 £87 5 
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/t-f^yyy. 3, 3-y^f-^etyyy, 3, 5- 
y^fMxijy>, 2-xf-^h-^yyy, 2, 2, 
6, e-xb-^f-^t^uyy, i-^f-;vh-Duy 
y. l-^f-^t^'jyy. l-x^ut^u yy. 1 
-7^tr^yyy, 1, 2, 2, 6, 6-^y^^-f 
/ut-^y y y^oiBJBiSHSsBaKr s ymfimrhti 

[0020] S/^t, o-hM^ m-h;Wy' 
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y„ P-HMy>. 2. 3-z/X^>V7-VV, 2, 
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4-xf-yl/7 , ~ 1 Jy, 

-o-h/Wy'y, 2-4 yrnw-yy. 4-4 
vrDb-^r-'jy, 2-t-7^7^yy, 4-7' 
f-^r^uy, 4-s-/w- i j> 1 4-t-yf- 
^r^'jy. 2, 2-4 vro 

t^-6-.Xf-^7-yy. 2-^nn7~'jy. 3- 
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N-^W-p-fWyy. N-x^;i,-o-h;M 
x*y, N-lf;V-ra~WHyy. N-xf-^-p- 
YiV-ivy^ N-TJ/ko-HWy'y, N-7U/P 
-m-WWy>, N-7'J^-p- WWv>, N- 
TDtr^-o-h^^'y, N-7'ot/V-m- 
Vy^ N~7°Dtf;U-p-h;W^y, N, 2, 3-h 
U^f-^7-'Jy, N, 2, 4-h'J^f-^7-'Jy. 
N, 2, 5-Y0yi J f-J^T- i )y. N, 2, 6-h'J;* 
^7-'JX, N, 3, 4-MM^7U7rJJ>\ N. 

3, 5-MMf-;k7~U >\ N-^^-;i/-2-x^ 

;l^-4-Xf-^7-»Jy, N-^f-/P-6-X^-;p-o 
- h- ;l/ 4 , N - x i-iu - 2 - A V 7° o fcVl-7- U 
y. N-^f-;p-4— f yme;u7-'Jy, n-*-t- 

Jl'-2-t-7"^/l-7-yy, N-**]V~A--f J f-)V 

7— yy, N-jxf-^-4-s-7*f-;i'7-yy, n- 

^f-;W-4-t-7^;U7^yy, N-^^;l/-2, 6 
- ^xf-/P7- U y, N-^-f-yl/— 2-4 y 7"u t"/l— 
6->f/l/7-'J>, N -;>< p-7-i^y. N 
-xf-;k- P -7^^^'y. N, N-S>>«^/W7-y 
y, N, N-ylW-'Jy, N, N-y7'W- 

yy, y'7i~;wf*7*y, Mj7xx/Krsy, 

N. N-Wf;ho-W^, N, N-y^f-;P 
-m-MMx'y, N, N-Wf;hp-h;My 

y. n, n, 2, 3-f b5^w-yy, n. n. 

2, 4-rh^><-f-^7-yy. N , N, 2, 
5^f-;U7-yy, N, N, 2, 6— r N5*f->vr= 
yy, n, n, 3, 4-rh7^f-;i-7-yy, n, 
n , 3, S-rl^^f-^-yy. N, N-yVf-n- 

~2-Xf-/U7-yy, N, N-vV^;l—3-X-f-/U 
7xyy, N, N-v^^V-4-x^;V7-'Jy. 



N, N-^-f/l'-6-x^-o-f;M> ? y, N, 
N-^f-^-2-4VTPf;l'7-yy, N, N-x 
>f^-4-^V7ot;|/7-yy, N, N-yj<f-yl/ 
-2-t-7^7-yy, N. 
-7'f-;P7~'Jy. N, \A-i?**f)V-4-t--f*A> 
7-'Jy, N, N-S/*^L—2. 6-^xf-^7xy 
y. N, N - ^ - 2 - ^ V 7nt^- 6 f ;l/ 
T-'JV. N, N-y^f;^2-?nn7-yy, 
N, N-y7W-3-?on7^yy. N, N-i^jt 
f^-4-?DD7-yy. N, N-^f-;|/-2-7* 
Dt7-Uy, N , N-^^;l—3-7a^7xy 
y, N, N-^^-4-7'P*7-yy. N, N- 
yVf^-o-7-y^"y. N, N-^f-^-m-7 
Xyi?y, N. N-y>f^-p-7-yyy. N, N 
-^^-0-71^^, N, N-^^-m 
-7x4-^iy'y. N, N-y7f;l/-p~7iMy 
y, N, N-^>(^-l-7S7+7^L'y. N. N 
-^f-^-2-75 7-f7^l-y. N, N-v^f-;!^ 
-l-75 77;^by. N, N-y'^P-2-7S 
77^?Myy, N, N -75 77^1- 

y % n, N-^f-^-4-7S77;^i'y s n, n 
-^f-^-5-7S74yyy. n, N-v>f-;b- 
2-7S7t*7x~>k N, N-y'*^— 4-75/ 
b'7s-;K N, N-v^^-p-hy^^;^';^ 

7xyy^c?)^#)i75yW. iftt-yyy. 2-^tf- 
;i/eyy'y, 3-^^;ktryxy, 4-;><f-Mfjy' 
y. */yy. 4y*/yygcD&»^*5£7Sy 

tt±te£fe£50&£U6&7$ 
yft^%97"nhy$J&ii, f-^75y-f^i:7 I Ph 
yK^^jsE^^r^L/ttco^fflv^tiv^L. ffct 

[0021] #«ffle*5VvC. ^tt^i^^sOiifflS 

*>W£*fLT0. Ol-lOOOOkgTifc 1 ?, mb 
<{i0. 1-1 000kg. ±0#4L<lil-5OO 

[0022] *«Bgfci3V^T, xf-I^ytOH»t«fcKSr 

nAfifflsML TIE-<SjC ( 1 ) 
ACrB n (1) 

(**«, A&*mn&mm??i>&. ntti-3<« 
are* 9, Btt**]!^, «*fti-io^t** 

yyJE^, 75 H. 4 5F. TA-a^H. f^T/l^ 
Jf^F, 7V-y. 7/Py-y, 7;^y, 

7$y, 4 sy xhy;t,. 4v-bvn>. *xyj 
y, *77^y^yR *x7r4 x-^ s ^ 
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[00 2 3] ;^T\ 9uJ>jm£mQ.Z*t&W£<?& 

rii^tw. witr, TE-flM (3) 

[0024] 

[ft 13 




[00 2 5] (*+. a, b, cmti^tmAUzO 

»±y T*3*.*=wffl^Sr*-t«#«Ktt 
^ tie-wsj: < 4 ) 

[0026J 
Hfc2] 

[00 27] <a+, d, e. f(i*ft.*fUBl4L,fcl 

Lxwmttixvxhx^T-ajzmzttt) x- 

(5) 

[0028] 
Hfc3] 

[0029] g , hii*n-e*uttiUfco~6 

[0030] _hiE-jto$ ( 3 ) , ( 4 ) &tf ( 5 ) Kfe 
^T. D»fttfD»tt, W=IRSS;h.**>*mt3: 

iw. wiar. r/i^t-yg. ^nmu^, 7 

4. Afc, *«DKBtSfc LTtt. «itf. x 



7)Vn df yapg#W£>tu . 

[0031 ] -fiU ( 3 ) , < 4 ) ZKM 5 ) fciJO 
Bt£Sft*i«0Tt*5:v^ W*.lf. -*h^yS, 

717^^ 2, 6-^7.^7x7^^?) 
7f-jVT$7S. ^xf-/l/7S7g, <MM^ 

s^r^^r y — s /mm. f-^x ? < 

JM, y'Xf;P*a7 4 7S^OyT;W*X7-( 7 
y'7a-m7-(7S, yH);l-*X7</Sf 

[0032]^ HK* ( 3 ) atM 5 > fc*3WC, 

*«,*>-ctt&v^ mm. 7>;;Hf. <yy'7y^ 
£ % f-x-/i^. <yy*xx;i,a, t9V»;;WSs b 
urvufl*. rb5v'y;«, ty^/m, -fs?v 
UA». ^yvMSrV'J;^ -fy^/'J;«, 47 
y;ua, y^yy/ua. =j-^yy;us. f-rv-zp 

ft^flWWUatLTti, «itf. **/ws, x^ 

[0033] JJEHR* ( 3 ) te*3ft*Gfc LTI4. W 
(c»^$ft&t<OT«!Srn**, tfjitf. 7?y. x? 
y. 7°n^°y. 7'^y, hh'n^^y^y, 7^/1^5 
y, 7i^y77, rsy, Tsytf^K *X7 

[0034] ±l5-JK3e ( 3 ) rsSSft&HWSlflB&fc 
fvWy^y, 1,1, l-h'J* (y b^v-yf-^) 

X^y. 1.1. 1-hyX U hdf-£y^f-/l/) rnA 

y. i, i, i -hyx (7b^yyf-^) 7'^y, 
1,1, 1 -l-yx (x^s^/io x^y, i, 
1, l-hyx (rn^yyf-;!/) x^y, 1,1, 
l-b'jx (7>4y7^) x?y, i, i, i-h 
|jx(7x7^f;Kx^y, VV7Vfr*9>* 

byx i5-*+fr-2--?»b) *?y, hvxis 

~x.^>V-2-?V)V) 7^y. h»A{5-7+Ar- 
2~7Vfr) l.i, l~hy7yyux^y, 

hyyy/vrsy. H'j7'jW77^y h'j7'j7U 
*x7^y**^H*«>*iHs*ia5tt : ra. 1,1, 

l-N'JT. x^y. 1, 1, l- 
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x (7x-W^f;H x^y. byx (^-xx/u) 

**>m<r&Mt*7%mm : m, 1. 1. i-byx 

(y7f/L-7iy^f/k) x^y, 1,1, l-b'JX 
(y7x-;l-7Sy^fW x^y, b'Jx (b5Vy 
;Wy?y, byx (3, 5-^f-yu-l -b?yy 
^)y?y, byx (3, 5-y"4 VTub/W-l-b 
^/'J^l >t^y, i, i, l- Ml .x(3, 5-y"y 
f-^-l-b^yu^) x^>. l, i, l-b'jx 
(3, S-y^f^-l-f^/'JWTo^ l, 
1. 1-MJX(3, 5--JXj-)l>- 1 -h-^VJ^) 

y^y. byx (2-t°ijy^) yyy, byx(6- 

X*)V-2-W)v}V) *9>. b'jX (2-tf'jy 
/H 7Sy hU^(2"f'Jy;H*X7^, b'J 
X (2-byy'/H *X7^ y:t*yb\ b'JX(2- 
byy/U) bh'n^^y byx ( 1 — f 3^V"U 

m *9>m^mmmimm. 1, 1 , 1 - b y 

x(y7i-M77^yxf;l/)x^y, l, l. l 
-b'Jx (y-yf-^ji^^yy^) x*y, l, 
1. l-b'JX (£/xf-;t/*X7--f x^y^ 

[ o o 3 5 1 *fc , acRsaKi* mm^t i 
x\t. mzmfeiiiiihn-ciiK^tf. muz. 1 . 

3, 5-MM*A—l, 3, 5-byTify^oA.df 

-fry, i, 3, s-hyxf-^-i, 3, 5-hyr-r 

yyoM^y.. l, 3. 5-Ny-i-ynt;P- 

i, 3, 5-byr^>^D^-ty, 1, 3, 5-b 
y-t -7*^-1, 3, 5-hyr-f^^n^Hf 
y, i, 3, 5-hy-n-y^-i, 3, 5- by 

T^S^nM^V. 1.3. 5-b'J y^oA^y^ 
-1,3, 5-by7^yycrv>m-\ 1. 3, 5- 
hy^y^-i , 3, 5-byT-t'^yn^-yy. 
1,3, 5-b'j7xx^-i, 3, 5-byr-fyy 
nMfy, 2, 4, 6-byy-T-A— 1, 3, 5-b 
UTif^yo^-^y, 1,4, 7-h'J7f s^n/ 

-?-y, 1,4, 7-byyf-n—i, 4, 7-hyr-f 

y?n/ty, 1,4, 7-b'jxf-rt— 1, 4, 7- 

Nyrif^oy^y, 1,4, 7- by- 1 -roe 
A—i, 4, 7- bur-fyyny-j-y, 1, 4, 7- 

1 , 4, l-YWfislXiJ-t 
y, 1,4, 7-hy^D^x^- 1, 4, 7~b 

unr^ny-f-y. 1. 4. 7-h'j7i^-i , 

4 , 7 - b y 7-f y y n y ^ v3¥tf>£S*£ffiIHa? 
ffl, 1, 3, S-byf-T^O'vJMfy, l. 4, 7 
-btJf7y?D7fy. 1.4, 7. 10-f-b5^ 
7y^nKf^y, 1, 5, 9, 13-rb^7^ 

-tr*y^^ ^^autem i, 3, 5- by 

Wy^nMfy, 1,4, 7-by^j-^yyo 
y+y, 12-77^-4, 1 s-^^y-s, 1 
a-? 7->y- 6f^n«f»fit%n 



[ 0 0 3 6 ] 7 y -y yiSfflafitSt-i^MIffi^ t LT 
fcL £CR£a*LS*>*>Tt*firH**. Mitt. t"X (y' 
/fMX7^/Xf/H yf^7^y, b'X (y 
7i-W^7-f7X-^) 7i-/^7<>»^ 

yy^JMEfiiffil. xx-^yhyrsy. bx (yy 
s / xf-^ ) y j-jvr s y „ bx ( y'x^r s 

7xf;W xWSy. bx (7xx^7i7xf 
^) 75y. a. a' , a" -b'Jtyyy. 2, 6- 
bx (2-7ix;t/-2-7fifx^) b'jyy, b 

x [3- (2-ty^xf-;M $y) -2-y^yy 

-;V-y^;Ux-r^, b'x (y b^yxfvH x-r 
;k fx (xt^yxf/n x~ f*K bx <7b*y 
xf;i,)x-f;k ( t-yb*yxf-/M <yb*y 

6. 

[0037 j at. ±ia-nb£ ( i) wBCfewt. & 

OTIi^^* Mitt, yf-^S. xf-n^ rot;l/ 
y*;wa£, yyo^y^s, ^yyvi^Xii7x 
x^s^w^iU . mm. 1 - 1 0tf>#;l^y y 
-bSfcLTfi, MdR£&h.« itfrttifctv^ Mi 
if, 7-fer-b*, ^7r^-b^[i2-x^;^ 
■fryx-bagSfrW^iS. 0^y>b 

-t— b^fcLTii, wtmesji-ttwcu'Sfv^ m 

yJITtLTti, KtH«ES^St,«-C(i'Sri.^, Mi 
tt, ^SliFf, ffl*JSF?, m^M^XtiH^SM^ 
4Wf6ft6. 7£KSfcLTH, ftfclRS&&:fc*t>«9 
Tii^V^ s WifcT, v'y^TSb'S, y'xf-^75 

ra, y>f yrnhvursb'^. ^yf-;vrs b^, 
yfy^i b*. xbf y;wr s b*, bx ( b y y 

fVl^yy/U) 75 b'S. y'7x-;l/7iHI, N-yf- 

n,7-y bx{i7-»j Ha^ww^fi. -f s mt 

LT(i, WffcRfteSilSt«-C(±4^A«, Mitt', 
y'7xyy-f S H**«*tf fetl*. 7^a^^b'Si; I 
Ttt. »tKS5*iit»TI±ar^*«. Mitf> ^b^f 

yb*s, xb^yba, rn^yb'S, yb^yba 

Xt±7xydrybS^W^-&„ ^7^3*yK 
SfcLTii, ^tlKgSii6t«0Tt±4v^, Mitt, 
f^b^yh'I, f-^xbdrybS, f^Tn^y 

b'S, ^yb^ybSX(±f-*7xy^ybSii^ 
^v^. Mitt, ^y-tfy, bvuxy. Jfyyy. by 

y^;^y-te-y, ^df^y^'<.y- t fyx(±^77yy 

SlW^i. T^^yfcLTfi. 
wrtlSr^**, Mitt, xfyy, robyy, 7r 
y, ^byxiir-by^w^-g.. r^ytt 
Til. »fcltteS3h.*ti«-CI±4vv4t % Mitt, 7-fcf- 
!/y, 7x-^7-b^yyXiiy7xx;y7b^yy^ 
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ti&V^, Mitf. byxf-vl/rSyXtib'JT^r 
$y^W£>ft&. >f SyfcLTii. «*:R£3ft& 

f7H?7t^ b y >f 5 ymtmfbtih . -b yn-fc L 
Tte. ^USS^^WT'ti^^'- flJifcL 7-bb 
-by/t-Xti^yy^b 'J;V«*flp»f feiii. >f 7-b 
y^fcttti, #KPH^3*t* t>tf>Tti=Srv^ Mi 
{£. t - f+tM v - b y ^Xte 7«^My-M) a- 
$*W*>ft«. tfxy^ytlTSi. mm^iit 
fcWtMrn**, Miff. h'J7i-;m7^, b 
ybU/i^x?* y, byy^n^yyi^T^-jyx 

11 b y 7'f-;y*X 7 4 y^J&WtftS . #X7 4 y^ 
*yb*i:LT(;t. 1*tKBfe3*L«t,^-Ctt*^. Mi 

sr. b y 7-^x7 * y**y KXii b y 7 x=** 

X 7 4 y^-^f y Fi»(ftW « *X7r-( hi Lt 
fi. »t»5K*L6iWCii5:V^. Witf, b>J7x 
-Mx7r>fN, h'J hUArHiXyr^ b. b>j7^- 
/^77^ hXlih'Jif-W^7r^^m 
ft*. x-rAfcLTti. WfcRS&iiSfcWffli*" 
ffl (i. v'x^l/X-r^Xiir h7tHD77y 

m^mf^tit. ^/^ykixit, mmzzuht* 

co-mSr^**, Miff, yV^/t'XA3fcyxiiy"7"-f;t' 

x}v*>mmwt>tih. s^f tux a, mz 
m£$ti&i>(7)T'\i%^iiK mm. s^t-ax/i/** 

v Yyj&v7*)VX)VK*is H«*flW<Wl* . X/l>7 
4 b'fc LT(i. »(cflR3t8ft« «><»Ttt*v^ Mi 
(f , xf-AXA7 w b'X(i7>AXA7 -f b'^Wff 
ft&. 

[0038] ±I£HK^ ( 1 ) TSSSftS+ft^aiE 

l$££ft§t«OTii&V^ s . 0Utf, b'Jx (^b^y 
^f;H^^^nAhiJ7070'(III), 1, 

i, i-byx (^b^y^/io i^^dapj* 
W-*(o), l.i, i -by* Ub^y^f- 

A) i^y?nAb'J?n7-f b* ( I I I ) . 1, 1. 
l-b'Jx (^b^y^f-A) x^y-b'Jx (/-(V 
7-nW 5 b'> 7nA ( I I I ) , 1 . 1 , 1 - b y 
7 h*isX+>U) x^y-b'JX 
b") (III). 1. 1. 1-b'JX (^b^rv 

j<f-;u)x^y-byx [t'x (by^f-n-yyno r 
sk] in, l, i, l-byx^b* 

y**A) x^y^oAbyxb^-yF ( 1 1 1 ) . 

1.1. l-b'Jx Ub^y^TM,) x?y?nAb 

yf-^-7'b^yb din, l, l, i-byx (x 

b^y^^U) x?y?n.Aby?EJ5>-f b' { I I 
I). 1, l. 1 -b'Jx irh* s s*+fl') x^y? 
nAby?D5>f b* ( 1 1 1 ) , i. i , i-byx 
(7iy^f^f;H i^y?nAb'j?n5'f b" ( i 
in. vv7V>v*fy9vj±yv*i>m->v 



(0), b'Jx <5-j<^A— 2-7UA-) ^^y?n 
AbW/W-;K0) , b'Jx (5-7"^P-2-7 
y /i') * ? y? da b y jjr/ujKx/u ( o ) . b y 7 y a 
7*s y^oA b y ( 0 ) . b y 7 y /t-*x 7 

yjf^i/b^oAby^iKx/Ko) . 1. 1. 1- 
b'Jx {2+)V1"**+)V) x^y?nAby*;lwtf- 
)H0). b'JX (fx_;H jt^y^nAb'J^UiK 

-;wo). i. 1, 1 - byx (wws/^f 

;Kx^v?nAHJ*^;M0), b'Jxdf? 
y"U;H^?y^oAhW/l/fc/K0) , b'Jx 
(3, 1 -f^vy^) ^^y^nAb 

MW-/M0), b'JX (3, 5-y^f-^-i- 

ey/yno j{^y^nAby^o7^ b' < 1 1 1 ) . 
b'Jx (3, 5-^^;p-i-tf7y*y;u) y^y- 
b'JX (y'xf-;krS ¥) ?nA (III), b yx 

(3, s-yyf-A-i-twjA) ^y-byx 
<y>f yrot^rs b') ?qa ( 1 1 1 ) . b'M 
(3, 5-y*^f-;k-i-bf5Vy/i') ^^y-byx 

[t'X ( b 75 H] ^nA ( I I 

I ) . h 'J X ( 3, 5 -y'Xf-^- 1 ^ 
^y-b'JX (^/7x/W 5 K) ^DA ( I I 
I). b'J 7, (3, 5-i?X+A,-l -VWJnr) X 

^yi?DAbyxb^yb din. by 7. (3, 5 
-y-Xf-A—i-e^vyAO ^^y^oAbyf-^7 

b=Jfxb' (III), b'j7 (3. 5-^^-1- 
f5Vy;i') ^^y-b;pxy^DA (0) . b'Jx 
{3. s-yVf-^-i-tr^yy^) ^^y^DA 
<xf-yy ) y-^/Wi:-^ ( 0 ) , b yx ( 3 , 5 -y' 
^fvt—i -e^v'y^) ^<^y^nA (7x^7* 

fl/y)y*M'-;K0), byx(3, 
;l—l-b°7V*y;W) x^y^nA {V*+)V7-V 
y) y**;i/^-ju ( 0 ) , by 7(3. 5 - y^f-^- 
i-t9VJ;P) ^^y^DA (W7x/ws 
y) y'*;i/^^ ( 0 ) , b yx ( 3 , 5 -y*-f/t/- 
l-e^yyA-) ^^y^aA (7-tb-by^) y* 

b'Jx(3, 5-yVf-;P-l-h"5 

yy/i') ^^y^?uA (t-yf-ywyxby;i/) vi> 
}\,#-)\, ( 0 ) , b yx c 3. 5 -y^^u- 1 -f 7 
yy;v) X *y?nA ( b y 7f-;p*7,7 -f y ) y**;i/ 
*'x;i/ ( 0 ) . b y x ( 3 . 5 - y'j< 1 - 1-57" 
y;u) ^^y?oA ( by7'f-;k*x7-f y^yb ) 
VtDW^V ( 0 ) , b y x ( 3 , 5 -vtnv- 1 - 
t5yy;p) ^?y?DA ( by 7i-W7t'( 
b ) z/ii)\s-#~)l> (0), b y X ( 3 . 5 - y>:^/v- 
l-ey/ijA,) ^^y7nA (f b7t Kn7?y) 

y^uiK-A- ( 0 ) , b yx ( 3 , 5 -y'^t^u- 1 - 
t^yy/u) ^^y^oA (y'^^x/t-*y) v-frfo 
( 0 ) , b yx ( 3 , 5 - 1 -tr^y 
y^> x^y^nA (y.x^x/u*=Jryb') v-tiMd 
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-;ko), b y x ( 3 , 5 -v^)v- 1 -e^vy 
^)^^y^oA < i?7-+}i*)vy i b ) Vii)V#~)V 

(0) s b'JX(3, 5-y^/7ot^-l-t7/ 
'J/H^^^DAhMM-;KO), 1, 1, 1 
-bUX (3, -t^VJ/lO x?> 

?oAby#^xjM0) . 1. 1. 1-b'Jx 

(3, 5-^f-^-l-t7VU/U) TBA'y^DA 
h^M-;K0), l, l, l-b'JX(3, 5- 
v*y?-/b- 1 -e^VJAO ^y?oAMj^^ 
;M0). b'jx ^^aAfM 
( 0 ) . MJX (6 -y^/l/- 2-f 'J x/bO 
^^y?nAbU*M^ (0) . byx (2~tTU 
y» TSy?nAbWM^ (0) , b'JX (2 
-fyj^b) *X7^?nAhMWrjK0) . 
byx (2-fy^/b) ^^y^i/K^oAh'j 
MtoKo) , byx (ws^/y^) y?y 

?DAhWM-;K0), 1. i. l-b'JX(s; 

/M0) , 1, 1 , 1-b'JX (y'7i^*X7^ 
j<^/U) i^y^nAh^n?^ b* ( I I I ) , 1 , 
l, l-b'Jx {Vjt+frKxy j j*<f-)\,) ju?y? 
nAh'JW-;K0), l.i. l-b'Jx(yx 
f-;b*x;?.f yyfvb) i^y?oAMJ^~^ 
( o ) . l . l, 1 - b y x ( yxw*^7 4 yy?- 
/b) x^y^nAMJ?n^ b' ( I I I ) , 1. 1. 
l-MJx (yxfw^?^ yy^jb) x?y-by 
x (^vrne^rs p) (iii) mm 

[0 0 3 9] 1, 3, 5-b'JXf-;b-l, 3, 

5 - b U Tf-'y^n^df-^v^oA b y #;b;Kx/b 
(0) . 1, 3. 5-MJ- i-7atthl, 3. 5 
- MJ 7lFi'?n'\.df1f>'? oA b 'J #/U,KxiL- 
(0) , 1, 3, 5-hU-i-rotVU-l. 3. 5 
-by7f t i'?nM 1 1f>7nAby?n5>f b' ( I I 
I), 1, 3, 5 - HJ - i -7'n t'/b- 1 , 3 , 5- 
h'JTf^oMty^nAy^n?-^ K ( I I ) , 
y'?pt37i-WnA-i, 3, 5-byy^b- 
1, 3. ( I I 

I),y?aD7i-;WnA-l, 3, 5-hU-i 
-7'otfA-i, 3, S-hyrifv-^n^ify^n 
A ( I I I K l , 3 . 5 - MJ- t -7^b- 1 , 
3, 

(0). 1. 3, 5-by-t-7f-/b-l , 3, 5- 

N'Jr-fy^DA.df^yy*aAby^o7^ H ( i i 

I). 1, 3, 5-M)-t-7**-l. 3. 5~b 

y r-r y?oMty- b y x c : ja V7nh>7 5 

K)^nA(III). 1. 3. 

yb-1, 3, 5-hyTifi'^n'v^y^nAhy^ 

W-)K0), 2, 4, 6-hyy-7^-l. 3. 5 



-b'J Tf is 9 -9- y ? a A b y #;b#x/U 

{ 0 ) . 1 , 4 , 7 - b y y ?w~ 1 , 4 , 7 - b y 7 

fy^n7ty?nAF'j;n7^f b" ( I I I ) , 1 . 

4, 7-by-t-/f-;v-i. 4, 7-byr-fyy 

D/ty?nAhWW-;K0), 1. 3, 5-b 
y^7^y*nA,^y?nAby#/b#x;U (0) , 
1,4. 7-by^7y-?n/^y?nAby#;l^:x 
JHO), 1, 3, 5-by^-9-y^OA.^y^ D 

Ah'j*W-;Ko), i, 4, 7-by^-^y^ 
n7+y? OA b y#;b*x/i. ( 0 ) moWmmfc 

[0040] Sfet. t'X (WfWX7^ yxf- 

;b> ^f;m7^y?DAhu?n7^ b* ci i 

I ) , t'X (y7i-W^7^7lf;H 7iX;V* 
X7 <^DAb!)*M=*(0) , ^ (y'7i- 
;m7^/xf/H 7s-WX7< y?nAby? 
07>f b' ( I I I ) , y'xfl/ybiJTSy^oAhiJ 

iWt*(o) , t'x (v'y^75yxf-^) y* 

/>75y^nAby^07-f b* ( I I I ) , a. a' , 

a" - by f'jyy?DAhy?D 7 ^ b* ( I I i ) , 
2. 6 -fx (2-7x^-2-rfxf-;n eg 

^y^GAb'J^n^M K(III), fx [3- (2 

-ey^x^M sy) -2-y^yy^^A] ? 
DAby^o^-f b* ( 1 1 1 ) „ fx (y b^^xf- 

)V) X-f^DAb'J?n7'f K ( I I I ) , f X 
(xb^xf-^)x— f;k?nAby?P7-f b" ( I 

I I > vismmztt&ZMitiLTimtiLL 
[00413 ztit><?> o *>. i -m-* ymm&tm 

W&?mtf>t>. HK^ ( 1 ) W+ttO^fflffifi^-t LT 

4. ifc, BkLTtt*A^tyi', K*R1~10«>JK 
•ft***, Aor'ySf, 75KZW^f-*T4'3*i'H 

<(i, byx{3, 5-vy^-i-f7Vy;i') y 

?y?nAfMW-yMO) , b'JX(3. 5-^* 

y^p- i -tf?vy^) yyy^DAby yn5-< b 
( 1 1 1 ) . byx <3, s-s/yf-^-i-f^vy 
;i/) y^y^oAbyx (^V7nf;p) 7Sb ( I 
ID. 1, l, l-byx (y b^^yf-zb) x^y 

^OAbMM-^ ( 0 ) Wffl^feftS. 

[0042] *muzm->x, iM^'&^m^m- 

■ctiftvv^ WiHf, ^tt^^^gH^t^DA^-^I 
i^&ftl^Sg^^ [«Jt(f. J- Amer. Ch 
em. Soc. , 92. 5118 (1970) WA n 
gew, Cheni. Int. Ed. Engl. , 33, 
1 87 7 (1 994)9] fcJ:»)8J*fc£*r*£i:tf 
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WtHg^^StcOffi^^Av MiiS:. ?nA\Jrf 
^tf-zl- ( o ) , *<.y?1}>V-#~)V ( b 'J7i-W 
^7^y) 7 (0) . f-h5^/l/^-^t"x (xf- 
l/y) ?oA> (0) , MJ*A*=* (Ky-kfy) ?u 
.MO), h U*/P^-;W ( Wl-xy) ( 0 ) , 
b VJi)l>if,-)V ( b VM^Ky^y) ( 0 ) , 

(0), MJ^M^K-^-y^vv) ^da ( o ) . 
b Vfiiv-tt-iv ( y ? cmvt ? hV^y) y da 

(0) , HJtf^tfx^byx (r-feb-NU/n ?n 
A (0) , YVtl)V-$-)V\-VX (HJ7x-WA7 
T-f b ) < 0 ) , (lfl/» y'^U*-^ ( b 

y^/y^y-tfy) (0) , i'^n^^y 
xhiJ^^;Kifx;U ( by^l^y-fcfy) 
( o ) . by ^fjwa7 * y^wc^ ( b y * f- 
M>-t»^nA(0), by#vW?-;My?n^ 
y^yx-iH ?ni(i) r-fv-. h b" y k h y * 
/i^yi, (y^D^y^iuH ^oA(ll)f(0 
?nA#/P#:;/WL£!»L M^da { i i i ) , « 

ft^DA (II). Ht^DA (III). ft^DA 

(II) . (III). 3WPA ( I 
I ) . 7>y^nA (III). ?v\t?v& ( I 

I ) . hVA (Th^tY^jyyy) ?vu±?nU K 

(III) . by* (1, 4-'J**Vy) 

F ( I I I ) . byx (yxf-^x-r/l') ?nA 

^05^ f ( 1 1 1 ) . byx (tryy'y) ;da^d 

5^ F ( I I I ) . b'JX (r-th-h'J/P) ?DA^ 
D7>f F ( I I I ) ^^nAAnyyfljfljJB, b y * 

(fh5tf!n75y) ^PAbUX (y>f V7°Dbfy|/ 
TSF) (III). h'JX (fh7tKQ77» ^ 
nA Ml X ( yiW7 5 F ) (IlDWoAT 
5 KM. ?DA ( IV) t-7h*yK3W)?nA7;k 
3*yF£L ?DA(III) 7*^)V7-thi--hW 
m>nM.zJ^rVi~-hm, 9 nA (III) 2-x^/U 
'sdf-tfVX-b. ;pA (III) 7-fer-b. ?DA 

(ill) ^^r^-h^^PA^^yStJB^* 

[0043] CD^Id&Ti ? DAft-&*^RJ6$ 

OBi^iiS. Mitf. ^y?y, "Of^y. v7 
y. ;t7?y. J±y. ri?y. y?o^tx, r# 
'J i^mmftMm. Ky-t'y, biHy, *y 
uy. wy, hy**A*v*y*to*«»HbMt 

a. y'x-^x— 7VK fh7hHD77Vf«l-f 

wal*+\s>^ ?od^a, HfSfcfls&^coM 



[0 044] ifc. £§ft»ScKJSf4. OiCA»fcffiffl-rS 

2 0-2 o o°ct-&s . Kmmm&m^h-f. m 

« 1^4 BUSH. #aL<l±5^2 4Mf|ST»5. 

*^j:#sau\ 4/=. m$.vrnmi+ftt3m 
Lxts<ztim*L\\ 

[0045] >f«^lB!6f*S!fiLft?nAiSft 

« . s uzmizm tx . xies mm^ 
xmmnw <k^xmmix. ^uyo^tmrn 

0i»«-oT'*^nAgW^J^L ft. 

[0046] *sK8t«nTii, -wt^MifiWi 

ftL/^oASIfttD^. ff^IBiaWfac i a 
1 CiifiLit^oA^Mffll^;iA ! MLl^ 

1 1 j: y . # y x^ ywffl&wi. 
m>t>tit„ zzx\ m&mtff & c t a 1 

Lfc«*l± . Effi^3 -^Eia Lfc 6!E^Vi(iifl^!i!}flc 
tJC«-. 14 3^ ) . HP*>. 

HK^(2) 

R„MX, (2) 

P(±0<p^3t'*.y. q{40Sq<3T-$)-n> 
T. UPt> P + q(Al~3T'#>6. Mti'J-f-^A, -77" 
^^>7A. MS. ^QyXiir^S-^ASr^L. RJi 
^Si: 1 - 1 0<9T;Hf;H&&»&=5c48J: OMtt'^l. l 

[0048)±IH-ft*(2) tfc^T. IRSSifcl-l 
*\ i?aj^(f . x^US, TnhVUS. 7'?-^ 

^ . y ^ y;«xii^- ^ */mmmf t,n& . 

T/l-a^y^ LTii. ftCKBJESftfefciO-C*;!^ 

Mitf. ^ h^ys. xh^yg. 7>=¥ysxii; 
7*y^^aE**«*H'^*. ry-;uatux«i. # 
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[0049] iti, JJBHRA ( 2 ) etftvC, MA* A 
1T\ ptq«Wtll. 50fc£, A1R,. S X,. 5 

[00 50] iJEHRiS ( 2 ) TijkZtl&TJWJV&m 

itsmtixtt, mm. y^t-y^A, x*/hj* 
?a, rotr^u-f^A, n-y^yf-^A, s :/ 

f-A-y-f-^A, yxf-/UVy*'*y 
•>A. x^A-7*f-;k?:7'*;<'^A, Zf;^DD7^ 

xf-^^g}, S^f-A-BIB, hU^f-A^y, bUx 
f-A-tf^y, pyy^iyTA-Sx^A, MJxf-A-7A- 
S-W, Vyf-A-TA-Sx^A, HJ-n-'N 
3fi/A-7A'$x«>A, MJ -n-3j-?*-A-7Vl/$xi? 
A, py^y-n^^AZTA-ix^A. i^f-Aot-f* 
7A-£X?A. ^Xf-A-rA-Sx^AtP'J h\ y-fV 
y^T;l/Sx->At H'J P\ S?xf-A<7A<$X»>AX 
P=af:/p,. yxflL-7^i-')A7xydfyF, 
oMryA-y-xXA^A-Sxi/A, X-f-ATA-Sx^A 
iRy^o'Jb', yXfvl/7A*$-'/Ay'oy P. 
xf-A-7A- 5->)A/n=F, ^ V yf-A^A- S x^ 
A^D'J P, yi/?P^i'WS X^A^DU P\ 

^WFA-Sx^A-feX^niJ P\ xf-A-7A-$x>? 
A-tX^y-nyp, /f^Sx^AtX^^ny 
h\ xf-ATA-SX^A^nU P\ 4 Vrf-ATA-S 

[00 5 1] i jtfe<0-3 ^A#wSS^a^iSttWtB*» 

r^^r^sx^A-ffc^ASjffi L<fflo£>ft, 

3 *> L < tt HJ xf-rtrT A- S x >> AXtt h U V 
^f-A-rA-sx^Aafffl^fts. dft£>WA-*A-& 

[0052] 7>\s*>iitmit&$mmm±. y-DAss 

L<(i3-3000SM. J;OifiL<!i5-2 0 00 
[0053] **BB«+tt<0*Sffift ; F*«iaffll,fc^n 
4x*uy<3H»fctt8ti, HtiI2«^oAm, TA-* 

[00 54] ,1 WflfflSfcaftf 4I8W>? oA«*eo«K 
fcmfciBIIRSfi*^ jiS, (HI 1 ftfcfjo. 0 0 
17-fy*t?*A~l *FAL<ti0. 01 

■?4?WEA~-1 OSUtA^igSTtefflSftl,., -ft 



ti\ ^yy-y. M"9~y, *<T9>, 

y. v^y-y-y. y-i-y, r#y. y^o^y^y, 

y^n^f>. yf-A-yy'cfv^y. yy'o^y-y' 

y. T^uy^JfiJKfitR^Mcaaa. fax 
y, 3-yyy. ifKyt>, ^^y, pyy^A^ 
y-»fy s ^nn^y-t'y, y'ynn^y-t'yifw^rirSi 

h. ttz. ke&jbil apt,. i-^*>zmmti 
vj±mmm3>hn-,uthmx\ &mmtx 

[005 5] 3*fc* Itfia^^nASgf*:. 7;Mr/HMWfc 
^*jat^Ett«i±^1t»t«lttS*4IK<^»iU«i- 1 o 

0-2 5 0'C. ffiL<(iO~2 0 0 , CrA6. AM* 
BKittfcfHIRSfvtf 1 . 1 #-2 4 BR. if £ L < It 2ft 

-l 2«ibt*s. £*k sawswt^Twsmi. a» 

[0056] *«B8<oxf-uy©HJWKRfl;tt s ffiie^ 
JI-fliKJtEJK^T-fe^xf-yy^ffiTfc. ^nASS#:, 

«tt$-wtft. *.^i<>t%M$itxEmtmzno 

[0057] mmz\t, fr*»«^tt. (Dm 

yttii^nmM&iLizKmmAth . (2)7 
>i*)im<t-&m-%mmiz?vA®&. mm±it 

«fltte*VytIAti - ( 3 > y-nAlgtt. SSft 

yy^#A-rs . (4 ) 7;^^^E-fL^wi^tttt 

±£^« S- £tfJBiB*&K ^ O A^flattKxf - Jy y 

*a^{±. (D^nA»Rl«ttffi±^l^« 
«atrjWFJHMMk***»A't4, (2)7/^ 
^^■6^tA3Etttt±ft^***tr!BiS}at ^ oAj» 

mmxi-h. o) 7ii*}i&m-$m$:$mmz 

*^A-ts. t^oimizx^mmmi. 
>tm&^xam%.fez?TozktfX'%z,, ^fc s 
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[00 58] *5WBtfe^TU. £i?0£LT. 
£^ffl7iMB& Lfc ? n Afi*, T>\s*iv&mtt,sm 

m/£ffli±ite^tt&imtz.mmi. x^v 

[oo59] *^BjtfcMTttffl^iii,^{i. mmz 
2ti&i><vrni&w. mm. *tWL 
mmfbti. im&£tLxtt, o. 2-200 on 

m«3K* t #4L<. <fc L<ii2 0 0-7 0 0nm 

*afeWB^<yii.. ifc. xcommizmzMmzti* 

[0060] 3&>m.l LTii. ±B3teXliAI#iB0> 
**SiiLv*. AlftMiLTii. WaMOT 

>?xi->7>7\ &mnm. >\vyyyyy\ fgji* 

[006 1] j^ffiHtl4fflU. «r(=IHffi;Sil4l,0Tfi 

frie^^nAm, r/i^u&Bffc&aatfse 

ffl^flI'dft*»*«r*l«B£!l(WLTfcJ:^L, sltfcx 

[0062] #»HjjfcfcltSx*W;/0=MflKJE<3ffl 
JSii. - 1 0 0-2 5 O^CT'&Stf. L<fi0~-2 
0 0°CT'$>&. EfEffififi, RlS^xf-uySffl^-C 

afitftfwwRSfi*:^ a#, «*f£Etrb. oi~- 

3000kg/cm'Tfel #F±L<ti0. 1-30 
0kg/cm«t»6. *fc. RfciKrl8R±&Be*Ea<c 

-ensured 6. ifc. xf-uvii, MlEWffi^l&^-o 
J; o LT t, J: n L . KJEISS^KffifiBJEE 

At*tALTRJSSf*TtJ:v^ JS£ttfX"t**x?-W 

y. ^vvj>m^±tix^xm^i3ct.^\ * 

ti, x*>y«H*fl^U^^T<0flflsfcL S^fc* 

asatrtfi^fcsWS&Ln. at. ifi^y«t» 

[0063] HHbS, ¥0^, SMSsSW)^ 

ffiT t, HiST£ S . xf - p y <^)=S-(tRiB»7a , K 

Lfcgi?nA8iffli, ^SowjEKMa^S, * 
XttT/W 'J rtJKRtc i 4tt{tJ¥r»* Lfc&, £/£L 
fc 1 -^-fe>tt, A^^ttffi^EW^t i 9KJG» 



[0064 ] 

[oo65] mmi 

i/i-VyJ^X. J- Amer. Chem. Soc. , 
92, 5118(1970) \Z%mm^X^Uz= 

176mg, ^yfl/y4 0m 1 mfY)V3^y\ 0m 1 

/u- 1 -tr^yy^) ^^^nAMi***^ 

(0) (OT. %ftAbWf&) tttfe. ZnffliKto 

IRM^fta*. C0©IRCS^<2*W-^ 
#1896cnr'fcl 759cm-«t=SW>f,fl. MJA 

(3, S-^-fA—l-tr^yjA') *9Vlfi9xii>> 
fcf ac i al-CSfflLT^dfc^Lfc. 

[0066] ##0iJ2 

^^7*xyyJ^^6. 3g (40mmol) ^5 

0 m I <0*tJff»L. i^JctM^^^ h^-f h [ffip a n 
*: ^JK^^fhRD, B*^'J*Jai(*) S3 20g 
^A-^fc* 1 5 0ml tJDi-fc. i«!i?SM2:SST2 

X~mitl. ZV®, 10-»TorrT24»IB 

mmi, iem±^m» (jar. 3tttw±Bt«rt6) 

Sr^fc. 

[0067] SliifiMl 

iSMHltfKfflHSa^fllifcrtWHl 5 0ml ©#7X 
«WERJG»»fc, ##MlT^)«Lfcfflf*Afe6. 9 
rag, 0. 1 54mo 1/ ItoVVJ Vf+ft'TA'S — 
*7K/y? u^*VVW$Sa -lml S.^##glj2T'-^ 
JjgLfc'^ttWiiBO. 20gt9a»LfcMI/xy80m 

1 ^Ail, iS^ffLfc. 

[0068] KIBW#s& 8 OlCfcJllfRL. SBfilKS' 1 
4 0 0 r P mtaaa*. SMSfcxfl/y^iAL 
T . S fcfc^ y 3tHfi«affiBf£E*«9 >-r ( 5 0 0 W ) 

tfflw ^m^mmix. ^vy^mm.m 

44J:5txf-»^tK&a», Elft, HifiaE*5r 
(WI-SJldfcJiALRtt, iil*>wKlE*frfcffiofc 

^^ihLfc. 

[0069] Kl5$^&MiaiT'^inL. JJCHTKBEL 

fc. RjEiaa^i5iJRLfcm**(c***is4«ia^^x 
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ffiT-Cefit (lTorr, 1 0 O'C) IX , **>«M£ 
iJ5E Lfc . S 6 fc , i ««a»ffl*S ©iUPT 7 0 0 -C-C- 

[00 7 0] £%042 

v-j-Uy^lffc:. SttSf±B0. 20g. 0. 15 4m 

y«ffi2. lmiatfflg*lLfch;l'Xy4 0ml*A 
ft. SHffiKSfcfc (J21T. SBSMECt«!f 

4) . 

[oo7i] aLK«-atjqsa*§SBS:flii.fcrt«« i 5 o 

#A£6. 9mg, 0. 1 54mo \/\9iY})4 V? 
*6Lfch^xy4 0m 1 £A*U i6#JS#Lfc. 

m^sgia^j<iS5y7- (soow) iffiw *MB*»fe 

[0 0 7 2]£3G^£801C«£MU 1 



4 00 r p mfcaSEft. KlE^ffiKx^y i^AL 
*fBEftS5kg/cm*t!it4J:3(=xf-uy#XSi!)t 
ift^<^J^fr£«^«gT'3 0*RiE*ff=5r-5 

[0073] RB^mmmx-sfflL, &^tmel 

iETCSaft (lTorr. 1 0 0°C) L-T. *<os*£ 
WfeLfe. Sfet, £O^B*£*SyF'C7 0 0'CT i 

[0074] ifcfffll 
[0075] 



h*<pe) wt; 
*aJ«i>fl; C4 



64 0 
2 0 0 



[0076] 



^ym&tc < i: i, 3 * & v y coHJWfcjttiSE 
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F?-A(#:#) 4J028 AA01A ABOOA AC42A BAOOA 
BAOIB BEOOA BBOOB BBOIB 
BCOIB BC05B BC06B BC07B 
BC09B BC12B BC13B BC15B 
BC16B BC17B BC18B BC19B 
BC24B BC27B CA30C CB61C 
CB81C CB87C EB02 GAOl 
GA26 GBOl 



